Loneliness is defined as a subjective feeling of social isolation that is more related to the perceived quality rather than the quantity of relationships [1] [2] [3] . Loneliness has been associated with poorer health outcomes [4] [5] [6] and has been identified as an emerging public health problem [7] . Loneliness affects everyone [8] and young people are particularly vulnerable [9] . However, the prevalence and impact of loneliness on young Australians is unclear.
Executive summary
Loneliness is defined as a subjective feeling of social isolation that is more related to the perceived quality rather than the quantity of relationships [1] [2] [3] . Loneliness has been associated with poorer health outcomes [4] [5] [6] and has been identified as an emerging public health problem [7] . Loneliness affects everyone [8] and young people are particularly vulnerable [9] . However, the prevalence and impact of loneliness on young Australians is unclear.
The Young Australian Loneliness Survey commissioned by VicHealth is the first known study to examine loneliness severity in a large cohort of young Victorians aged 12 to 25 years. This report is in line with the new VicHealth Mental Wellbeing Strategy 2019-2023 on promoting social connections among young people.
This research was jointly conducted with the Social Health and Wellbeing Laboratory, at the Iverson Health Innovation Institute, at Swinburne University of Technology. The main study aim was to examine the prevalence of loneliness and social isolation in adolescents (12-17 years old) and young adults (18-25 years old) residing in Victoria, Australia. We also examine the influence of known factors on loneliness, and this includes mental health factors such as social anxiety and depression, emotion regulation, and affect.
Research summary
A total of 1,520 participants completed an online survey. There were 650 adolescent participants aged 12 to 17 years old and 870 young adults aged 18 to 25 years old. Demographic factors, loneliness, social isolation risk, known mental health correlates such as social anxiety and depression, emotion regulation, and positive and negative affect measures were collected.
The Young Australian Loneliness Survey: understanding loneliness in adolescence and young adulthood Definition
Loneliness is defined as a set of aversive feelings that arise when there is a discrepancy between desired and actual social relationships [2] . It is an emotional state that is characterized by subjective perceptions of social isolation and can be seen as a marker that one's relationships may be inadequate or failing to meet expectations [3, 10] .
Loneliness may be alleviated through increased social interactions. Individuals who are not embedded within a rich social environment are at increased risk of being trapped in the perpetuating cycle of loneliness [1] . Unfortunately, increasing the number of social opportunities is not enough to reduce loneliness [11] . This is because loneliness is not the same as being alone or socially isolated and is not even strongly correlated with time spent alone [4] . While social isolation and loneliness are somewhat related, these constructs can also be conceptualised as being independent and indeed can vary independently. For example, one can be socially isolated but not lonely, or one can be socially connected but lonely.
Research has indicated that even those who are well connected within strong social structures (e.g., school, university, sporting and interest groups) may continue to report problematic loneliness (i.e., higher levels of loneliness). Structural social relationship indicators such as the degree of integration within social networks (including contact with others and participation in social activities) has been showed to be poorly associated with loneliness (r = .20 -.30; [12, 13] ). Adolescents and young adults are known to be socially integrated within educational institutions, recreational activities, work, and social media [14] [15] [16] , but have been identified as a group who is at risk of experiencing problematic loneliness. In children (aged 11 years), the frequency of school involvement is also only moderately correlated (r = -.40, p < .01) [17] . For young adults (assessed at 18 years of age), social isolation (specifically access to supportive relationships) and loneliness have been moderately correlated (r = 0.39) [18] .
Health impacts of loneliness
Problematic levels of loneliness is well known to be associated with poorer health outcomes from poorer mental health [19, 20] , higher inflammatory responses (i.e., bodily responses to disease and injury) [21] , and poorer cardiovascular health [4] . Loneliness also contributes to higher mortality rates.
Holt-Lunstad and colleagues (2015) found in their meta-analytic review that the likelihood of early mortality is equivalent for people who are socially isolated (odds ratio = 1.29; 95%; CI 1.06, 1.56), living alone (odds ratio = 1.32; 95%; CI 1.14, 1.53), or lonely (odds ratio = 1.26, 95%; CI 1.04, 1.53) [22] .
Unfortunately, adolescence and young adulthood is also associated with multiple social stressors from bullying [23, 24] , emerging mental health issues [25] and social vulnerability [26] . In a UK sample, loneliness in early childhood and adolescence (assessed at age 7) led to higher depression, poorer general health, more frequent doctor visits, and increased alcohol consumption (assessed at age 17) [27] . In longitudinal American epidemiological studies, researchers found that adolescent loneliness (those aged 11 to 20) was associated with higher incidence of diagnosed depression, poorer self-rated health, and more metabolic risk factors to cardiovascular disease [28] . While parental support can offset these health consequences, adolescents who are lonely still remain at a higher risk of poor health outcomes in adulthood [28] .
Prevalence rates across age cohorts
A recent review of loneliness across the lifespan indicated that the rate of loneliness can range from 11-20% for adolescents (12) (13) (14) (15) years old) to 20-71% for young adults (15-21 years), significantly more than other age groups [8] . However, there is variability in the prevalence rate across studies [29] and this may relate to how many researchers often employ a single-item approach to measure loneliness severity [30] [31] [32] 29, 33, 9, 34] or a brief approach consisting of three to four items (i.e., [35] [36] [37] [38] ).
Adolescents and young adults highly value friendships and are reliant on their social networks for support [39, 40] . This means that any disruptions to these social networks can have significant negative impacts even in later life [41] . Young people, specifically those around 20 years old have been found to favour the quantity of relationships over the quality of their social interactions, which is in contrast to their older counterparts at age 30 and 50 [41] . This preference may partially explain why young people are more vulnerable to feeling lonely, especially if loneliness may be a consequence of having less meaningful relationships rather than not having more relationships.
Loneliness and gender. The prevalence of loneliness across gender has produced mixed findings.
Some studies have shown females often report experiencing feelings of loneliness more than males [28, 32, 9] , particularly when a direct measure of loneliness is used (i.e., 'do you feel lonely?' [31] . Although when a comprehensive measure of loneliness involving multiple items that do not directly state the term 'loneliness', Nicolaisen and Thorsen (2014) found males aged 18-29 years old were significantly lonelier compared to females. It is plausible that males may be reluctant to identify with feeling lonely relative to females, thus report feeling less lonely when asked directly via a single question [42, 31, 32] . However, further research has also observed no differences in loneliness scores across genders [37, 29] . The varying results may, in part, be due to the different measures used to assess loneliness across studies, however investigations utilising both methods is needed to examine the presence of gender differences in adolescents and young adults experiencing loneliness [8] .
Loneliness and other sociodemographic factors. Current research in adolescent and young adult populations have also reported differing results on the experience of loneliness in vulnerable population groups. Some studies have reported greater feelings of loneliness were strongly associated with ethnic minority status and immigrants, receiving financial disability support, unemployment, living alone and ongoing mental illness [43, 44] . In particular, an Australian study exploring ethnicity in students aged 8 to 17 years old found students from a minority ethnic background (i.e., student and/or parent(s) born in a non-English speaking country) reported feeling lonelier compared with students from majority ethnic groups [45] . Additionally, Lasgaard et al. [43] conducted a population-based study on loneliness in Denmark with individuals aged from 16 to 102 years old and reported females aged 16 to 29 years old who resided within a village or in the country were at a greater risk of feeling lonely. However, recent research in the UK has observed no difference in loneliness scores across different socioeconomic groups at the age of 18 years [37] .
Within an Australian context, it appears differences in loneliness across ethnic groups may be observed, but it remains undetermined as to whether loneliness varies across socioeconomic status.
Factors contributing to loneliness
There are multiple reasons why adolescents and young adults may be vulnerable to problematic levels of loneliness. Adolescence and young adulthood is characterised by crucial developmental transitions such as identity formation, coping with life transitions (e.g., new school or commencing employment), developing intimate relationships, and growing autonomy from parents [46, 26, 47] . These transitions are likely to trigger the experience of loneliness and may be further exacerbated if the young person does not develop the appropriate skills fundamental to building strong relationships [26] . According to the current theories in loneliness, one's capacity to experience positive affect as a way to signal openness to connect with others [48] , as well as one's ability to regulate emotions (often referred to as emotion regulation [49] ) may influence a person's capacity to have meaningful and positive social interactions and relationships.
Affect. Affect is a continuous experience that varies in intensity over time (e.g., energy and lethargy) as opposed to emotions which are the response to an external stimulus (e.g., feeling proud of our child's first words) [50] . Positive affect (PA) is defined as the degree to which an individual feels alert, enthusiastic, and active, and is characterised as a high energy state. A person who reports low positive affect is characterised by a low energy state and may feel sadness and lethargy. Similarly, negative affect (NA) is defined as the degree in which an individual feels mood states such as anger, contempt, and disgust and is characterised by a general distress state. PA and NA are not opposites states and can occur independently and simultaneously [51] . Individuals who are lonelier compared with less lonely counterparts have been shown to report lower positive affect (e.g., interested) and more negative affect (e.g., upset; [52] [53] [54] ). Indeed, within the current cognition model of loneliness [48] , those who are lonelier compared with those who are less lonely, also report less positive affect [55] and fewer prosocial behaviours. This is important because positive affect and prosocial behaviours signal a willingness to connect with others. Proponents of the broaden and build theory have stated that positive emotions such as gratitude can help trigger an upward spiral of positive emotions and improve one's mood and wellbeing [56] . Additionally, experiencing and expressing positive emotions also buffers the psychological effects of negative emotions [56] .
Emotion Regulation. Advocates of the social-functional approach of emotions have maintained that a person's emotions help coordinate social interactions with others. Specifically, positive internal states and grateful behaviour (e.g., smiling and saying 'thank you') encourages reciprocal prosocial behaviour and openness for social interaction [57, 58] . College students who are able to share positive experiences engage in hedonic emotion regulation processes, that is they upregulate positive emotions and simultaneously downregulate negative emotions such as loneliness [59] . Indeed, those who are lonelier also report more difficulties with regulating their emotions compared with less lonely peers [60, 61] . Lonelier adults are known to rely on maladaptive regulation strategies, for example suppressing their emotional states, or underutilise adaptive regulation strategies, for example they stop reappraising situations [62] . Vanhalst, Luyckx, Van Petegem, and Soenens (2018) found that lonelier adolescents when compared to less lonely peers, were more likely to engage in more maladaptive emotion regulation behaviours, such as catastrophizing about a situation [49] .
Taken together, the findings of these studies indicate that those who are lonelier (compared with those who are less lonely) are more likely to report lower positive affect, more negative affect, and more maladaptive emotion regulation strategies, all of which may be detrimental for the development and maintenance of relationships.
Aims and hypotheses
The first aim was to examine the prevalence rates of loneliness and social isolation risk in adolescents and young people aged between 12 to 25 living in Victoria, Australia. A psychometrically validated measure of loneliness (i.e., UCLA-LS [10] ) and risk of social isolation (i.e., LSNS-6 [63] ) was used to provide a more accurate representation of loneliness and social isolation in adolescents and young adults. We also examined differences in the prevalence of loneliness and social isolation risk across age, gender, socioeconomic status, and country of birth.
The second aim was to examine the relationship between loneliness and social isolation risk to mental health outcomes including social anxiety and depression in adolescents and young people. In an exploratory analysis, we also examine how problematic levels of loneliness may increase one's likelihood of experiencing anxiety and depression in adolescents and young adults. Consistent with previous evidence, we also expect that loneliness and social isolation will be related even when taking into consideration mental health and demographic variables that are known to influence this relationship.
The third aim was to examine other factors that may contribute to loneliness severity. Two factors were considered based on current research; the influence of positive and negative affect and the ability to regulate emotion. Specifically, it was anticipated that higher loneliness would be associated with lower positive affect and higher negative affect scores. It was also anticipated that higher loneliness would be associated with increased emotion suppression and reduced cognitive reappraisal ability in both adolescents and young adults.
Within exploratory analyses, we also examined age and gender differences across the variables of interest and conducted correlational tests on these variables, in order to determine to clarify any differences across adolescents (under 18) and young people (over 18), or between girls and boys, and young men and women.
Method

Participants
Young Victorians aged 12 to 25 years participated in this online study. Table 1 provides an overview of the participant demographics including their country of birth, primary language spoken at their residence, current education and employment status, and their living arrangements. 
Measures
Demography. Data including, age, gender, country of birth, language spoken at home, education status, employment status, and housing status were all measured. We also asked for postcodes and coded these according to the socioeconomic index for areas (SEIFA; [64] ) as a measure of socioeconomic status. Specifically, we used the index of relative socioeconomic advantage and disadvantage (IRSEAD) and divided this into 5 quintiles, from 1 (most disadvantaged) to 5 (most advantaged).
UCLA Loneliness Scale -Version 3 (UCLA-LS; [10] ). The UCLA-LS is a 20-item measure consisting of positively and negatively worded items to assess loneliness (e.g., How often do you feel that you are 'in tune' with the people around you?). The items are rated on a 4-point Likert scale from 1 (never) to 4 (always), with higher scores indicating greater feelings of loneliness. The UCLA-LS was found to demonstrate good to excellent reliability (α = .89 -.94) and acceptable test-retest reliability (α = .73; [10] ). The overall sample internal consistency scores for the UCLA-LS was excellent (α =.94). Full results for the scale responses are presented in Appendix A.
Lubben Social Network Scale -6 (LSNS-6; [63] ). The LSNS-6 is a six-item short form measure to assess social isolation. There are two subscales relating to: a) people connected by birth, marriage or adoption (e.g., how many relatives do you see or hear from at least once per month?); and b) friends (e.g., how many friends do you see or hear from at least once a month?). Each subscale consists of three-items related to the participant's social network size and perceived physical and emotional supports [63] . Items are rated on a 6-point Likert scale from 0 (none) to 5 (nine or more), with scores of 12 or below indicating increased risk for social isolation. The LSNS-6 has demonstrated adequate reliability and good validity [65] . The overall sample internal consistency scores for the LSNS-6 was good (α =.84). Full results for the scale responses are presented in Appendix B. [66] ).The CES-D is a 20-item measure that assesses feelings of depression in the past 7 days (e.g., felt sad). Items are rated on a 4-point Likert scale from 0 (less than 1 day) to 3 (5-7 days), with higher scores indicating greater depressive symptomatology. The CES-D is known to have good construct validity and strong reliability [66, 67] . In adolescent and adult populations, a cut-off score of 20 or more is used to indicate depressive symptom severity which may warrant further investigation [68] . The overall sample internal consistency scores for the CES-D was excellent (α =.94). [69] ). The Mini-SPIN is a three-item measure of social anxiety derived from the Social Phobia Inventory (SPIN). The three items (e.g., I avoid activities in which I am the centre of attention) are measured on a 5-point Likert scale from 0 (not at all) to 4 (extremely). In adolescent and adult populations, a cut-off score of six or more is recommended to indicate social anxiety symptom severity which may warrant further investigation [69, 70] . The Mini-SPIN has demonstrated good to excellent internal consistency and test-retest reliability over a 4-
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week period [71] . The overall sample internal consistency scores for the Mini-SPIN was good (α =.85).
Positive and Negative Affect Schedule -Short Form (PANAS-SF; [51]
). The PANAS short form measures positive (e.g., enthusiastic) and negative (e.g., upset) affect during the past 7 days. The items are rated on a 5-point Likert type scale from 1 (very slightly or not at all) to 5 (extremely). The PANAS has demonstrated adequate reliability and good convergent validity [51] . internal consistency [72] . The young adult sample internal consistency scores ranged from acceptable to good for the ES (α = .73) and CR (α =.85) subscales, respectively.
Emotion Regulation Quotient for Children and Adolescents -Revised Version (ERQ-CA; [73] ). The ERQ-CA is tailored to individuals aged 12 to 17 years old to ensure age-appropriate language was used (e.g., I keep my feelings to myself). Similar to the ERQ, it is used to measure emotion regulation and is made up of CR and ES emotion regulation strategy subscales. Items are rated on a 5-point Likert scale from 1 (strongly disagree) to 5 (strongly agree). The ERQ-CA demonstrates acceptable and good internal consistency for the ES and CR subscales respectively [72, 73] . The adolescent sample internal consistency scores ranged from acceptable to good for the ES (α =.77) and CR (α =.82) subscales, respectively. For the purposes of analyses, we have standardized the emotion regulation scores across two samples using the Z score. were consented into the online study by the external cross-panel market research providers. Human research ethics approval was obtained for the study.
Data analytic procedure
Data screening was conducted to ensure the usability of the data. A data integrity script was run to determine whether participants had variation across their scores for all measures. This script involved running a frequency analysis for each participant's responses to ensure that they did not select one response type across multiple scales. In addition, participants' completion time was used to determine whether accurate responses were provided. Participants who completed the study in a rapid time (i.e., 4 minutes or less) were removed from the dataset. This threshold was used because it reflected the completion time from the survey testing phase, and due to the nature of the recruitment, participants are familiar with the platform. In total, 261 participants were removed from the dataset before analysis. For the remaining participants, total scores were created for each variable of interest. Descriptive statistics were calculated for all variables. Overall analyses were conducted in the first instance and were then followed up with separate analyses for young adults and adolescents.
Consistent with previous research, we identified problematic levels of loneliness via scores that fall more than 52 or higher on the UCLA-LS scale. This cut off score was based on the previous Australian Psychological Society Report [7] , and consistent with the published mean scores of loneliness severity in young people who have been diagnosed with a serious mental illness [74, 75] . This method was selected given there were no published population norms for the UCLA-LS loneliness measure within the Australian context to compare against.
Mean scores were used for all variables with the exception of the ERQ, this is because two different forms were used and could not be compared between groups without data transformations. Raw scores on these scales were converted to z-scores for analysis. Furthermore, age was further categorised into groups to ensure adequate statistical power to conduct group comparisons.
To determine the strength of the relationship between loneliness and social isolation, Pearson correlation coefficients were calculated. Additionally, hierarchical regressions were conducted to examine whether social isolation predicted loneliness, above and beyond known loneliness correlates such as social anxiety and depression symptom severity. To determine whether adolescents and young adults responded differently to each of the measures, group comparisons were made using standard and Welch's t-tests and analyses of variance (ANOVAs). Welch's t-tests
were conducted for comparisons in instances where Levene's test of equal variances was violated.
Bonferroni corrections were made to control for Type 1 error.
Results
Prevalence of loneliness and social isolation risk
Prevalence of loneliness was measured using the UCLA-LS total score, and we also included two week. Specifically, one in seven adolescents (12.73%) and one in three young adults (35.29%) reported feeling lonely three or more times a week. One in two young people (52.22%) reported feeling lonely at least once in the last week, specifically, one in three for adolescents (37.89%), and three in five for young adults (62.86%) reported feeling lonely at least once per week.
Social isolation risk:
Approximately one in three young people (32.14%), overall, were at risk of social isolation when we used the LSNS-6 total score. Adolescents (27.26%) reported less socially isolation risk compared with young adults (35.77%).
Social contact: how many relatives/friends do you see or hear from at least once a month?
We also examined the first and fourth items of the LSNS as a measure of social contact. Welch's t-tests were used to test whether adolescents and young adults differed between their amount of social contact Loneliness with friends and family. As seen in Table 2 , adolescents (M = 3.14, SD = 1.22) reported significantly more contact with their family (M = 2.95, SD = 1.17), t(1357.94) = 3.02, p = .002, and more contact with friends (M = 3.50, SD = 1.25) compared with young adults (M = 3.07, SD = 1.28), t(1516) = 6.51, p <.001. 
Loneliness, social isolation risk, and demographic factors:
A series of analyses were conducted to determine the role of different demography on loneliness and social isolation. Age and gender were investigated in detail, while country of birth, employment, study status, language other than English, and SEIFA scores were presented descriptively (see Appendices A-I).
Loneliness and age:
To ensure that there were comparable numbers and homogeneity of variance within each age group, we categorised participants into five age groups; group 1 (12-13 years), However, there was a significant difference between adolescents (those under 18 years of age) and young adults (those above 18 years of age). See Figure 5 below. Significant differences were observed between the 12-13-year-old participants and the 18-20, 21-23, and 24-25-year-old age groups (all ps < .001), such that all the 12-13-year-old participants reported significantly lower levels of loneliness compared with the young adult age groups. Similarly, the 14-17-year-old participants were also significantly less lonely than the young adult age groups.
Social isolation risk and age:
An effect of LSNS was also found, F(4,1498) = 5.983, p <.001, and two adolescent age groups (12-13-year-olds and 14-17-year-olds) reported lower social isolation risk compared with the young adults age groups. In this case, there was a decline in social network scores, indicating an increasing risk for social isolation after the age of 18. See Figure 6 below. whether this gender effect was similar across adolescents and young adults, we conducted the same analysis separately and results indicated that this effect was driven by young adult males, who reported significantly less loneliness than young adult females. There were no reported differences between males and females on risk for social isolation. 
Mental health outcomes
We examined the severity of mental health symptom based on published cut off scores for social anxiety (MINI-SPIN cut off score of 6 or more [69, 70] ) and depression (CES-D cut off score of 20 or Risk for Social Isolation more [68] ). These scores are indicative of possible problems but are not used to indicate clinical diagnosis (which can only be determined by structured diagnostic tools and interviews).
Social anxiety. Almost one in two young people (47.42%) met criteria for possible problematic social anxiety. Specifically, one in two young adults (58.03%) and one in three adolescents (31.68%) met criteria for possible problematic social anxiety. Odds Ratio Analyses: Overall, higher loneliness scores were associated with an increased likelihood of experiencing problematic levels of social anxiety (OR = 1.115, 95% CI 1.100-1.130, p <.001) and problematic depression (OR = 1.179, 95% CI 1.158-1.200, p < .001). In adolescents, higher loneliness was associated with an increased likelihood of experiencing problematic levels of social anxiety (OR = 1.116, 95% CI 1.09-1.14, p < .001) and an increased likelihood of experiencing problematic levels of depression (OR = 1.195, 95% CI 1.16-1.24, p < .001). The same pattern was observed in young adults, whereby higher loneliness was associated with an increased likelihood of experiencing problematic levels of social anxiety (OR = 1.102, 95% CI 1.08-1.12, p < .001) and an increased likelihood of experiencing problematic levels of depression (OR = 1.157, 95% CI 1.13-1.18, p < .001).
Gender differences mental health outcomes. Young adolescent males reported significantly less social anxiety than young adolescent females but this effect size was small. For young adults, males reported significantly less, depression symptoms, social anxiety symptoms, than young adult females (see Table 5 ). 
Affect and emotion regulation
Affect: Positive and negative affect were measured across age groups. As seen in Table 6 , adolescents reported significantly higher positive affect compared with young adults. Adolescents also reported lower negative affect compared with young adults.
Emotion regulation: Both adolescents and young people reported the use of more adaptive emotion regulation strategies such as cognitive reappraisal as opposed to more maladaptive coping strategies such as expressive suppression. Inferential analyses cannot be conducted between the two age groups because using z-transformations standardises the different groups to a normal distribution with each corresponding mean set as 0.00 and standard deviation as 1.00. For young adults, males reported significantly less negative affect than females (see Table 7 ).
Conversely, young adult males reported more positive affect than females and employed more cognitive reappraisal and expressive suppression emotion regulation strategies than females.
Relationships between loneliness, social isolation risk, mental health, affect, and emotion regulation in young Victorians
A series of Pearson correlations tests were conducted to determine the relationships between loneliness, social isolation risk, and mental health variables for both adolescents and young adults separately. In adolescents, higher loneliness was associated with an increased risk of being socially isolated, as well as higher depression, social anxiety, negative affect, and greater use of expressive suppression emotion regulation strategies. Higher loneliness was associated with reduced positive affect and reduced cognitive appraisal strategies. In addition, higher positive affect was significantly associated with fewer expressive suppression strategies, but there was no significant relationship between cognitive reappraisal and expressive suppression. Pearson correlation coefficients for adolescents are in Table 8 below. For young adults, the general pattern of findings was similar to adolescents with two major exceptions. First, for young adults, gender covaried with almost all factors except for risk for social isolation. Female participants were more likely to report higher loneliness, depression, and social anxiety compared to male participants. Male participants were also more likely to report higher positive affect, cognitive reappraisal, and expressive suppression than female participants. Second, age negatively covaried with negative affect, depression, and social anxiety symptoms, such that the older participants were, the fewer symptoms or negative affect they reported. Young adults who were older reported more positive affect than those who were younger (but over the age of 18).
Pearson correlation coefficients can be found in Table 9 below. 
Relationship between social isolation risk and loneliness
In both adolescent and young adults, lower social isolation risk was moderately related to lower levels of loneliness (r = -.54, p < .001 and r = -.57, p < .001, respectively). To further explore the contribution of social isolation risk and loneliness, we conducted a hierarchical linear regression to determine whether loneliness would be predicted by a person's risk for social isolation even after 
Discussion
Adolescents and young adults are thought to be vulnerable to experiencing loneliness despite being embedded within social structures such as school and work. The primary study aim was to determine the prevalence rates of loneliness in adolescents aged between 12 and 17 years and young adults aged between 18 to 25 years, living in Victoria, Australia. In order to gain a comprehensive understanding of loneliness, we used a comprehensive measure of loneliness, and examined two single item questions. Our findings indicated that the prevalence rates for loneliness were significantly different between adolescents and young adults. Using the UCLA-LS, at least one in four (28.12%) of young Victorians reported problematic levels of loneliness. Specifically, an estimated one in six adolescents (15.80%) and one in three (37.10%) young adults reported feeling problematic levels of loneliness. Overall, around one in two young people reported they felt sometimes or often felt alone, and one in four reported feeling lonely for at least three more days in the last week.
Overall, adolescents reported significantly less loneliness when compared with young adults. Our findings broadly reflect those by Qualter et al. (2015) who reported adolescents were less loney when compared with young adults [8] . To our knowledge, only two studies [76, 77] have administered the comprehensive 20-item UCLA-LS to examine loneliness. Bruce et al. [76] [77] . They quantified high loneliness as one standard deviation above their sample mean of 32.82 (SD = 9.43) and noted that 15.6% of their sample scored over 42 [77] . This is lower than our results, where we obtained a mean of 42.04 (SD = 10.07) in our adolescent sample.
There are two plausible explanations as to why young adults may be significantly lonelier than adolescents. First, adolescents in this sample were more likely to live with family, siblings, and caregivers (96%) compared with young adults (52.50%). While living with family does not mean receiving adequate support, having convenient access to family may assist with loneliness severity.
Our study was unable to determine whether living status directly influenced loneliness severity or influenced loneliness severity via access to family. Second, young adulthood is also marked by significant life events such as leaving school or home and young adults may also embark on new social challenges such as commencing higher education or work [78] . These life events may increase social isolation and therefore contribute to loneliness. Almost half of the young adults (45.30%) surveyed were undergraduates at university and a further 11.30% were postgraduates at university.
University students are well-known to be particularly vulnerable to experiencing mental ill health [79, 80, 41, 81] .
The second study aim was to determine the relationship between social isolation risk and loneliness.
We hypothesised and found support that loneliness and social isolation risk would be moderately related. Hence, those who are lonelier are of increased risk of social isolation, compared with those who are less lonely, across both age groups. The relationship between social isolation risk and loneliness remained even after controlling for mental health symptom severity. The risk for social isolation continued to predict loneliness, explaining approximately 10% of the variance. This is consistent with previous research that contact with others and participation in social activities, is moderately associated with functional social indicators, for example, loneliness [82, 37] .
Findings from our exploratory analyses also indicated that those who are lonelier are at an increased risk of poor mental health. We found that lonelier adolescents and young adults were more likely to develop problematic levels of social anxiety and depression (18% and 12% respectively). This is consistent with an Australian general adult population, who are 13% more likely to report problematic social anxiety symptoms and 15% more likely to report problematic depressive symptoms [7] . Specifically, adolescents reported an elevated risk for mental ill health (12% and 20%
for social anxiety and depression respectively) compared to young adults (10% and 16% for social anxiety and depression respectively).
The third study aim was to examine factors that may contribute to the loneliness severity. We hypothesised that there would be two main factors that contribute to loneliness, affect (positive and negative) and emotion regulation ability. Those who were lonelier compared with those who were less lonely also reported lower positive affect and more negative affect across both adolescents and young adults. The observed relationships between positive affect and loneliness also support the social functional approach of emotions which suggests that increased positive emotions may buffer the impact of loneliness.
Similarly, those who were lonelier compared with those who were less lonely also reported using more adaptive maladaptive techniques to regulate their emotions. The relationships between adaptive (cognitive reappraisal), maladaptive (expressive suppression) emotion regulation strategies and loneliness, are consistent with Kearns and Creaven (2017) and Marroquin et al. (2016) who have previously shown that those who are lonelier reported more difficulties with regulating their emotions [60, 61] . Hence, it is likely that increasing positive affect and teaching cognitive reappraisal techniques may help mitigate loneliness severity, whereas, reducing negative affect and expressive suppression techniques contribute to more feelings of loneliness. These results provide preliminary evidence for how loneliness can be addressed in adolescents and young people and have practical implications for the way the development of interventions.
Study limitations
There are several study limitations. First, participants under 18 were recruited through their parents.
At least one parent was already engaged with the cross-panel provider and nominated their adolescent to participate. It is plausible that recruiting through this avenue may bias results and adolescents recruited for this study may hold have higher parental support compared with their same age peers. While parental support was not measured in this study, there is evidence to support that low parental support has been known to be negatively associated with higher loneliness in adolescents [83] . Second, data was collected via online surveys and while this method is able to capture more participants in a cost effective and relatively short time frame, we also had a high rate of non-response and had to screen for non-variable responses [84] . Third, in order to mitigate dropout during the survey, we opted to administer brief scales over more comprehensive versions. An example is the use of the Mini-SPIN to measure social anxiety as opposed to the more comprehensive Social Interaction Social Anxiety Scale [85] . By doing so, we may not have measured social anxiety symptoms comprehensively and inadvertently under estimated its influence on loneliness severity. This is important especially when there is now evidence to indicate that loneliness and social anxiety is not just reciprocal in adults aged 18 to 87 [6] but also in children and adolescents [86, 87] . Last, we only captured the associations between loneliness and its relationships to these factors at one timepoint using a cross-sectional study design and this limits our ability to draw inferences to casual relationships.
Future directions
These findings provide preliminary evidence on the loneliness severity in Victorian adolescents and young people. Young adults were significantly lonelier than adolescents in this study. Furthermore, social isolation risk may play a role in contributing to loneliness even though this relationship is modest. Loneliness increases the likelihood of experiencing poorer mental health outcomes such as depression and social anxiety. We are limited in determining casual inferences due to the crosssectional study design, it is likely that loneliness may be an antecedent to more problematic mental health such as higher depression and social anxiety, consistent with previous work [19, 6] . Specifically, loneliness may be a feasible primary target within preventative mental health programs. Other contributing factors included the expression of positive affect and one's ability to demonstrate adaptive emotion regulation strategies such as cognitive reappraisal. These skills may further enhance the ability to develop meaningful relationships with others and inadvertently reduce loneliness.
There are however remaining questions. For example, in this study, there was no gender difference in loneliness for adolescents but there was a significant but small gender difference for those over 18, (i.e., young men reported significantly lower levels of loneliness than young women). Adopting a longitudinal study design will allow us to map the trajectory of loneliness over this crucial development phase. For example, how do the trajectories of boys' and girls' loneliness differ from adolescence to young adulthood?
While addressing loneliness in adolescents and young people is likely to yield more positive health outcomes, there is a lack of evidence-based programs mitigating loneliness as a primary target. It is likely that early intervention programs that can target loneliness in adolescents may also protect adolescents from developing more problematic levels of loneliness, social anxiety, and depression in young adulthood. Educational programs designed to reduce loneliness however may be more effective if they include teaching cognitive reappraisal of social interactions that may be ambiguous, and how to signal a willingness to connect with others via positive affect. Indeed, solutions that adopt a cognitive-behavioural and positive psychology approach have already shown promise in terms of reducing loneliness in young people and other vulnerable groups [74, 75, 88, 1] . Additionally, programs that are further augmented with the provision of safe social opportunities are likely to be more effective than those without.
Development of such programs may also benefit from a co-designed approach with consumers to ensure program uptake and engagement, and to reduce attrition [89, 90] . Programs that are developed in line with latest evidence-based research together with consumer views, should however be evaluated within rigorous research design such as randomised controlled trials in order to measure the acceptability, feasibility, and effectiveness of the program.
Conclusions
Young adults aged 18 to 25 years old reported significantly more problematic levels of loneliness when compared with adolescents aged 12 to 17 years. Loneliness and social isolation risk are somewhat related but more importantly, loneliness increases the likelihood of poorer mental health outcomes in adolescents and young adults. Additional factors such as increasing positive affect and the use of adaptive emotion regulation strategies may further reduce loneliness. Programs that can modify the way we think and manage about our social relationships as well as those that provide additional safe social opportunities may yield the positive outcomes for adolescents and young people.
